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L^. Mf© L i F e P O^ii^CH U S 2 0 4 tgf 

fc-tSdfctfi: bVN Q L i F e P O A mmU^<D^L »J ffi LSI £ 3 0 5 

TCJWT^'TSiilJCj:*;, *ffi^«(3!>L i F e P O^fRS^flt*© F e #*«tp 
J: UBftftSti, S *l£ £ £ £R&ifT?£ S. 

[0 0 7 9] 

tt/£ffelCL i F e P0 4 ^3R«^&+^JC^aiL3a!V^ffi^gt»JffiLfel&# 
, L i F e P0 4 &ig«"£#tpa>F e^^CtpCgft^tCj: UlftftStU 
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[0 0 8 0] 

&f*ffetf>L i F e PO^il^MUffilSS^S 0 5°C£A 
T^-TSi tlCJ: M^©L i F e P O 4 ^^#: rf» CD F e #*^i*ftf)$? 

t^&JIfctf nfffiilfcy, LV^ftSr^SL i F e P 0 4 

ifcaRfc^tt & J: < H^i" £ 3 i: # T* £ S „ 
[0 0 8 1 ] 

Mffc^OL i F e P0 4 ^^#:^£PM^|^T^?e)^ 3tf>£ 
IB! -f&;fc>*>, f^8&sp&#itLfc»-£K:tt, MMirsr b 

oi2#ip pmarttsiocii^M^i:©!^, 

[0 0 8 2] 
[0 0 8 3] 

3+ tf>£S# £ RSih-T * 3 H Mm £. & £ o 
[0084] 

LiFeP0 4 IfIMT'l±^<, LiFeP0 4 tfe6. fit', &/SlC«fcy 

•£/ss*ifcL i f e po A izfitmttmzmiNLfz%k. um$vyy*tfc-t. 

ytr&nmfi oz. tizz u> *flnUfcMfimm«fflft2*u LiFePo 4 © 
^ffitcf-ffci^tXfcs. ^ y ytfznmn o ztuzz u, LiFePO 

4 fcj£*M**fc#i-#lCiB^3;riS0>'T?, ffltail'fbStlfcK^RWWSrL i F e P0 4 
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, f&:fol3L i F e P0 4 MM^#S Z. fc#«TfBT*&»K * fe, ±llfc 
[0 0 8 5] 

±!B{CfeV>Ttt, L i x F e P0 4 ©-^^MMil LTL i 3 P0 4 il, Fe 
3 (P0 4 ) 2 Xtt-e©*^ , r*S F e 3 (P0 4 ) 2 - nH 2 0 (fc^U n tt* 

, Li x FePO 4 0^OTi:Lt, ^t'Jf^A, U tRST A 

(II) $:^Jttilo L/, #fcj£U Tfa^b 4 {C^f SJ^{C J: oTL 

i f e po 4 $:-a-^-r^^^%«rt§T-^>s 0 

[0 0 8 6] 

[it 4] 

L i 2 C O 3 4- 2 F e (CH3COO) 2+2NH4H2P04 

-*2 L i FeP04+C02+H20+2NH3+4CH3COOH 

[0 0 8 7] 
[0 0 8 8] 

[0 0 8 9] 
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[0 0 9 0] 
[0 0 9 1 ] 

fit, A^12 $:At^3 tCJR^U IEH4 £lE}Ift 5 ICIR^U £«2fcIE 

« 4 folate, s^U^ntf u>9SI#?L«K^*^ja:*-fe/ll/-* 6 ^gg-r^o A 

mm3R&jEmm5piiz&frnmm*&j<L* wm^^v v 7 s/rit^ 
3 tiEmms n*:-frh®>xmfe'tz>z\t.\z& »j, 3^>i©iM»itii^ 

[0 0 9 2] 

#&#M?fc*lSfctf>, ^SSr^rS^^tiJC, LiFeP0 4 mtt5 
[0 0 9 3] 

±&Lfr&oft*mM<DMnizmz#7knMmnmi i±, r«m, 
> mm. *M*$<Dm*<njzgziz'f&z.£tfi"i*g& a 

[0 0 9 4] 
[H»J] 

*mm*M t fow&mmn$kizm^^Tmw-?z>o 

[0^0 9 5] 
<HJ6M l > 

tJEmmmnamm') 

*-f, L i 3 P0 4 i:Fe 3 (P0 4 ) 2 - 8H 2 Otl, U Afc#fc©763ltJfc 
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Siitt'I^ft : T^b^ tl^-;b= 1 : 2 £ LTfiH 1 0 0 mm 

ZMLfc it, ^MilHI^^ h^;v i"la- 

[0 0 9 6] 

: 2 0 0 mm 
4*<EllHE8t :.2 3 0 r p m 
: 2 3 0 r p m 

&&e$h : i o mm 

[0 0 9 7] 
[0 0 9 8] 

±fB&«<ffl3ti:, Ef4 JCas-tJ^tc, 8i2 0mlCDSa»J#tK»f 1 5 
(§12 0ml, 1$1 5-1 6g, A : 174~176mm, : 1 

6-1 7 mm, p*3# : 1 4. 7-15. 7 mm) lCj£5:*g 3 £ S *IT £ U , t* 
gft&l 2ft{Cj:T^S&lC£*#3*lTV%.5 0 ^<D^M^13tC», Jifflsjcy^spi 

©^1 7 6 ilttA* 1 8 iCiotM^tl, A* 1 8G>#JglC«fcoT 

1 3#±TS&Ufc££lC,rt* 1 8©#'ffi^{Cj;oT^l 7#*MXJ&V*J:3£fco 

[0 0 9 9] 

±3BEHEI8l 4 tt±ffi 2 1 3 ©P^{C@Hfi3 4xTV^-5o £©EHESI1 
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• T*»;, ±3a«ltffil 2©£*S®S:R3®UTV^5I@I«W2 .0, .2UC«fcoTffi 
[0 10 0] 

r©niKsi 4 ^-^<z)tii«M2 i &mm 2 <Dft®mzn 
mzntc.^-* 2 2 icjgtjiesti, ±mmmM i 4 2 2 ©reg^ic <t or 

^(Z)im^lfi2 1 &rt*LTIlHE3*l<5 £3&C&oT^£„ * fc, EI©Ml4^^^ 

■tsffi©— *©ia«ar2 ojctt, #?>#-2 3 e>*u rtucioT 

[0101] 

Lfe^oT, -hfB^M^ 1 3 2 2 tC J: o T EHE35 1 4 #EHEU 2 

titan 1 9 j^y^au 1 6 izmm-t&mizmmi: u 4 5 mm-i«vx#SK:f#"£-tif £ 
- 2 3 iz&^xm%.zn&z\£iz&z> Q 

[0 10 2] 

jEmmys9t<D*v7®m<Dwm** ±m&u$kmitm^x. i^nz^-r^oizL 

[0103] 

iffL^5~10g (iitflOg) 20ml©Ba»JotH 

(DtpizumirTm. 1 7 ta^M 1 4 ^lag^tt, 1 3 zmm& y 

4 5 mm^&fifr&?£T31£5£^ofc&Tlftf£3: 2 ^RHC 1 HOSB^-e 4 0 
[0104] 
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^lt, *y?mm. (g/c c) =&m (g) /mm (c c) t^-omzm^ 

V^mmtO. 4 0g/cct'l)ofe 0 
[0 10 5] 

mz, zv^mmmfeWLnm&yszt^s. v v z^mzxfr, mmmm^o) 
nu'Fizx 6 o o°c(D ! &mx* 5 mmm^^^t tc«t u, H@vs%fCi: ltl i 

F e P0 4 HM5:||fc 0 
[0106] 

±j^cDj:e)tcL-cf#^nfeL i f e p o ^mmm^^JEmmmnn LT^VN 

[0 10 7] 

£-f, M^SC£LT|tdfeMlT*it§gU£L i Fe PO^ii^$:8 5 

Ititgl 5. 5mm, jp:<^0. lmm©^l/7 h'-K©lEi^bfe„ 
[0 10 8] 

#CV^T% U ^?A£Mm&M£B&ITOK:?Tl3&< r £&c<fc V-giMt. Lfe 0 
[0109] 

iz, l i pf 6 £ i mo i / \<DWimxmM^&z£.\z&>)i$*mmwi*mm 

[0 110] 

u±<D£oKLTmbnr~iEM*:iEMttizi&mv> ^m^mm\zumh, je 

M£MM£.<Dmiziz^u-Z $:SBbfe 0 fit, Mft&tf :Mftfttc#7K»§? 
H5:SAb, IE^£;fl^f&h£:frL&TMt-£^£:fcJ: »J, iii2 0. Om 
nu m& 1 . .6 mm© 2 0 1 6l©n^ ^M^X h -fe ;i/ & f£§g L . 
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[0111] 

<mmm 2 > 

jw&nmmmi3&Tfgmmm&& 2 5 0 r pmtitr^w 

muffin HmmizLXL i F e P0 4 ^il^§:#ll, £n&IE«$S 

[0 112] 
<^IM 3 > 

3eMS![^-;i/^;i/©^«ia<E««<fctf S«IS4EfRS:2 7 0 r pmtbtlilK 
HJ6«l illBj^JCLTL i F e PO^iM&l^b, £*i£j£«?S 

[0 113] 
<^ffi«4> 

^SM^-;b^;i/©^KHIKm^i:t>*eKliI«iS[$:3 2 0 r pmtbtri:^ 

*M±, H»J1 fcH?I«JCOTL i F e PO^IM?:#iU £*1&IE«$S 
[0114] 

<Jt«M 1 > 

jiss!3j<-;i/^;i/©^«iac»fij:tJfa«KiaflK»S:2 oor pm^Lfcr^a 
*m*, ii^j i i:iiic it l i f e p o 4 ^ia^&Mi, znitiEMm 

[0 115] 

<imm2> 

&mm&-fr$n,<b&&mmkis&xf&mmmaL* 3 5 0 r P Lfc^fcja 

*M£> UliUiitatL i F e P0 4 iiS^&^ll, 3;ft,£IE1i?S 
[0 116] 

gici^tat^LfcL i f e po A mmmi$mzttLTxmmmm%.z 

ffofc. fit, JCPDS-No. 4 0 1 4 9 9 tCfH«$tl-5^^X|StlI*f^ 
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ffl^^tl^tj^ilSffiL, JCPDS-No. 4 0 1 4 9 9 tCffi«3*l* 

[0117] 

[0 118] 
<5fe;»m««*> 

B3fj&T*, €mSK^5«^e>SSBE^5«lC^!J»J#AT, ®±l:4. 2 V fC&o £ £ £ 
3*«Srffofe 0 fit. mmtfO. 0 lmA/cm 2 gTi:^ofct*t^t?: 
^T^it^u jRS&frV^ «?ffi«jEE#2. 0 V *TH£T LfcB£j&T*j5fcti 

, £&f|B#£ t>fC?£iS (2 5°C) T?fTV>, £©£#0>«8Stt?£W:O. lmA/cm 

[0119] 

oV\T% ±fH3faKW-!M 1 -fr-f IT, 5 0-U->f #;HfelCfcttSIE 

«fS^H©MS*)fc.»;©a:s**s:.?Hi^ufc. fit, ^juistm^fiic^'r* 5 

[0120] 

§gffl_ttf>*MfC&, 1 4 0 mA h / gg±tfe IJ, ^* 

#i&^tf8 0%K±T^5i i:*<#«>e>ti*. HJISM^t^l 5 0mA 

[0121] 

[0122] 
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ffiSE# 2001-3077588 



#2000—308313 







XRD|Zj:-5 








(g/cc) 




(mAh/g) 


(%> 




0.40 


O 


149.5 


92.2 




0.63 


O 


153.3 


94.5 


$113 


1.02 


O 


151.2 


94.1 


0UI50D4 


2.00 


O 


146.2 


90.2 




0.35 


X 


120.3 


78.1 


tt&m2 


2.21 


O 


133.2 


75.3 



[0123] 

*U»J, L i F e PO A m&fc<Z>&F&mWK&^X. ^ U >^||IC 
Wt.Wm<D#'y7&§L&0. 4g/c cK±, 2. 0 g / c c T?feS^J6M 1 ~H 
Jfi«(4©iEfii?Si&Ktt r JCPDS-No. 4 0 1 4 9 9 JC|B*SiXS»*XJ« 
EtffiKfcjB'&U SoftBCDE^^flf^StlT^^T, L i F e P0 4 liS^ 

[0124] 

3.tWC3tf LT, L i Fe P0 4 ^fiM©^I|iK;fe^T, SUi/^ffctC 
^(^^SW^-y^WO. 4g/c c*»"Tf"fe«ifc«ffi(l(3!)iE«?g^St 

ejmj^jI^l&v^ xttia^LTfeffioia^fSR^iaissnfcfe*!),' lif 

e P O 4 ^ 1 ^frffl f ffi^*^ t) tl t ^ ^ ^ ^ ^ ^ S „ £<Z)IE« 
[0 12 5] 

8.m , &<D*y7mmtfi2. o g/c c zmzzitmrnzoiEMmmmt. lif 

[0 12 6] 

fiJLtJ: L i F e PO^^^^^fSlCl^LT, ^ U yP&lZ&Vf 
S^fiJcMW©* v7fl&£&0. 4g/cc^_t, 2. Og/cc^-T^Zl^lCi; 
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y, l i f e p o A mmm&{b<nmffl&f&-&mmzfit)n, ^fmm^m^nx 

[0 12 7] 

y p o A mmma?fo & mm-&f& l > r *i & jg v> & «#6o#'f£M & *r o & . 

[0 12 8] 

<^»J 5 > 

lEmmmnhLhx, L i Fe 0i2 Mn 0 8 PO 4 ^I^Mltri:^ 

[0129] 

<mmm e > 

[0130] 

It, L i Fe 0i2 Co 0>8 PO 4 ^IM^lfe:i:^ 
[0131] 

<mmm 8 > 

iEffi?g*SC^ Lt, L i F e 0 2 C u 0 8 P 0 4 iii^&Mlfer fcM 

[0 13 2] 
<»J9> 

M^fCiiLT, l i Fe 0 2 Ni 0 8 PO 4 iii^MLfcri:^ 

[0133] 

<Hi6M l o > 
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sEmmtoftt. It, L i Fe 0 25 V 0 75 PO 4 iiM^lfcIt^ 
[0134] 

<mmm 1 1 > 

jEmmmnt it, l i f e 0>25 m o 0 75 p 0 4 ^il^§:^l fc^ 

[0 13 5] 

<mmm i 2 > 

lEmmmMt It, L i Fe 025 T i 075 PO 4 j^lM?:Mlferi:K 
^lillMl ^lelSHcitrM^M^X h K)l ZftW b fee 
[0 13 6] 
<»J13> 

!EMS%fC£ It, L i F e q gZ n 0 7 PO A mmm&fa1ti!?f&Lt=.Z.£.Mft 

1 tmmzLxaj ym^* bM)^^mht=. 0 

[0 13 7] 

<mmw 1 4 > 

IEffi?S*»Kfc IT, L i Fe y A 1 Q # ? P O ^mmm&fa 5: ^ b £ Z. £ Ufr 

itmmm 1 tmrn^Lx^^ ym^-* h-t^i/fc^igifeo 

[0 13 8] 

<mmm 1 5 > 

sEmm^nH It, L i Fe 0 3 Ga 0i7 PO 4 IIM^lfcri:^ 
[0139] 

<MffiM 1 6 > 

JEMftmWt It, L i Fe 0i25 Mg 0i75 PO 4 ra^?:Mbfe:^K 
[0140] 

<mmm 1 7 > 

JEm^MH It, L i F e 0i25 B 075 PO 4 M^5:^lferi:M 
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[0141] 

<mmm 1 8 > 

[0 14 2] 
[0143] 

IfctfoT, iEffi*§ftK£0TL i Fej.yMiiyPO^iM^tS 
'JCR*U ^ U >^CfeWS^IS©^ 0. 4g/cc^_L, 2. 

Og/c ci!tSii:lcj:U, ^JMS^^S*iTv^v>iEfli?Si&RS:«l3t.-r* 

[0144] 

<mmm 1 9 > 

#a^T% !/-n/5R©mjS?K»?KlC, t^x U>;*7 -rf?* - h (VC 
) 5:0. 5fi4%Of!J^T'»LT^;i/^««?MM^ Lfc. 
tLT, U>#-7tf*- h (EC) ^ntfU>^7-^^-h (PC) H 
£#«i£T-6 : 4©frj^T?«B#Ufc«5^«tCL i P F 6 & 0 . 85mol/k 
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[0 14 5] 

i F e P0 4 iil^$: 8 5fi*3P£, 7ir^U>^9y ^ S: 1 OM*a&fc, 
;U > ^- h L 1 7 >v iiS^^tfe § u (¥=.v?y?Ji*u^4 K) 51 

£Mib£ 0 #ac, r<Z)M^M£J!I#2 0 ^mcDT^i^fC^, 
, #tJffiX@£;jgTiEM^$g£f^b£o #cfc, £©iE«&^$6©tf MJc$*;i/:K 
fcMfH, ^LT^J&iSbfet, i2;i/®#tcm^TH:#l 5m 

moHMizft-zmg. lEmmmtLtc:. 

[0 14 6] 
Sffifcbfc. 

[0 14 7] 

W±©J:e>fcbT#^;ft£M£lE@^cilX^b> AffiftJCiR& b, IE 

«ft££«ffi£&**bA&Tiaj£?-.5£i:lCj: U, Si2 0mm, J?* 1 . 6mm 
0201 6i©n^>§J'Jf ^^^'JT-Si&^lLfe. 
[0 14 8] 

<stmms> 

t.pj,mtmmmi 9 ^nwcbTn-r h-fe^&f^ssbfc. 

[0149] 
<Jfc«ffi[4> 

lESiS&KfcbT, Jt«!M2"T?f^«bfcL i Fe PO^SiaM&iV^i 

£J£)Wfci:^j60![i 9 innate LT2^>if^ h-fe;i/&tfMHbfc. 
[0 15 0] 

JK±<0<fc^tCbTf^»lbfe||JISffil5 «fc JfcKflJ 3 , 4 <£>tf<U ^-«MfCO^ 
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[0151] 

0%J^±T*&£^ <b*l£= #JM*^:I;#1 5 OmAh/gW 

[0 15 2] 

[J52] 







XRDC:J:£ 








(g/cc) 




(mAh/g) 


(%) 




0.63 


O 


152.1 


92.5 


it««3 


0.35 


X 


120.2 


76.5 


ifc^4 


2.21 


O 


132.4 


72.2 



[0 15 3] 

m3fr*>. L i F e P0 4 j&3S«'£#&^|£'rS£|£U S U > ^Ife IC 33 fr* -5 
^J«Jg?**(B*y ^SfcO. 4g/cc^±, 2. Og/cctbTlliStlfe 

[0154] 

jRSLi x Fe 1 . y M y P0 4 (flO, ^'0. 05^x^1. 2, O^y^O. 
8T*fe'J, MttMn, Cr, Co, Cu, Ni, V, Mo, TI, Zn, Al, 
Ga, Mg, B, N b(Do%'p&< imPA±T*&2> a ) VmZtl&{t&yo<D 
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xgssicfc^r. &&mn<D*v7&m*o. 4g/cc«±, 2. o g / cc 

ICfctitf, *«JERxetC^v^T^iKiS©MlS«rap*<J:<, Li x Fe 1 _ y M y P0 4 
[0 15 5] 

[mi] 

[0 2] 
[03] 

iE«ts»«o^fiS:M»<z) * ^ assists <d izm^tc.m&mm^m'tm^: 

[04] 
[0 5] 

±lB«!l5££«<Z>£JB<g2fctflS!«3l Sr^i-MffiH-TS) -5 □ 
[?0F#<Z>IftBJ!] 

l 2 3 tftffift, 4 JEM. 5 lEffifc, 6 ir 



£UliE# 2001-3077588 



a f 



4#2 000 — 308313 



[Ell] 



2 6 



/ 




l^ f X, 4 j 1> vj; j j j j j j j j j / s s / f <> t < ( rr-rs 



X 
5 
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o o a o o o o 

o o o o o o o 

o o a o o o o 

cvi o oo co ^ cm 



( 5 unoQ) 
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[03] 



20 14 12 21 




1 1 
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[04] 
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[125] 
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5 
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mm&] mmm 
mm: 

[M&^M] -lSLi x F ei . y M y P0 4 (fil, 0. 05£x£l. 

2, O^y^O. 8T»fe»J, M&Mn, Cr, Co, Cu, Ni, V, Mo, T 
I, Zn, Al, Ga, Mg, B, N b 0 o %'p& < £ % 1 &J£JLt"e&5. ) T' 

U ±12^ U >^X^(C^3VNT, &j&mm<D*v7&m*0. 4g/cc«± 
, 2. 0 g/c cgTttSo 

[38^0] is i 
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tH 0 A 



[0 0 0 0 0 2 1 8 5] 



l . ^J€¥^ B 



1990^ 8^300 



*jKiua;rfK*ia;n 6TS7#35# 
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